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Abstract 
Physical therapists use computers for administration for two decades now. The use of computers for clinical documentation is 
growing. The question arises how physical therapists think about Electronic Patient Records. 27 students of the bachelor of 
physical therapy interviewed 44 physical therapists in private practices according to the USE IT-adoption model in order to 
measure the adoption of Electronic Patient Records. All physical therapists use computers in practice, because they are required 
to register quality and performance indicators for financial reasons. Physical therapists demonstrate a positive attitude towards 
Electronic Patient Records, because of the potential to share patient data. However, they consider reporting in the EPR time 
consuming, and often irrelevant for providing good care. In order to achieve adoption of Electronic Patient Records by physical 
therapists, a rethinking of the rules for reimbursement of physical therapy, including a relieve of the administrative burden, 
should precede the necessary redesign of EPR’s for physical therapists. 
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1. Introduction 
About two decades ago many healthcare organizations and individual care providers in the Netherlands started 
using computers for their financial and patient administration. This development was soon followed by the desire to 
use the computer for recording clinical patient data. General practitioners (GP’s) took the lead, and also medical 
specialists showed interest in electronic patient records (EPR’s)1,2.  
In this paper an EPR is defined according to the definition of Gartner of a Computer Patient Record (CPR): 
“A system that contains electronically maintained information about an individual’s health status and care. It 
focuses on tasks directly related to patient care, unlike other healthcare information systems that support providers’ 
and payers’ operational processes (which may, however, serve as source or feeder systems for the CPR). The CPR 
completely replaces the paper medical chart and thus must meet all clinical, legal and administrative requirements”3. 
Like physicians, physical therapists started to use computers for patient administration some twenty years ago, 
and for clinical documentation for about 10 years. This paper reports the evaluation of EPR-use by physical 
therapists.  
In the next paragraphs the history of EPR’s in the Netherlands is briefly described, followed by the developments 
of EPR’s for physical therapists. In paragraph 1.3. the theoretical model on which the research is based is introduced, 
leading to the research question. Section 2 gives the methods used, and the results are presented in section 3. In 
section 4 an answer is given to the research question, followed by a discussion of the strengths and weaknesses of 
this research. The conclusion of the research can be read in section 5. 
1.1. EPR’s in The Netherlands 
The high potential of EPR’s was soon realized by government and industry and the initiative was taken to prepare 
for a national EPR. The national EPR was designed as a digital care infrastructure which connects all available 
EPR’s of all care providers in order to enable the exchange of digital patient information. Included in the design was 
a security system to protect the confidentiality of the patient data.  
The Royal Dutch Association Physical Therapy (Koninklijk Nederlands Genootschap Fysiotherapie, KNGF) 
anticipated these developments by revising the guideline for clinical reporting and by developing a program of 
requirements for physical therapists’ EPR’s (eisen.fysio-epd.nl). Software vendors are invited to have their software 
screened to see whether the software meets the requirements, in order to receive an approval.  
Unfortunately, in 2012 the Dutch Senate eventually voted down the law to enable the national care infrastructure. 
After that, the associations for general practitioners, doctors’ posts, pharmacists and hospitals decided to form the 
Association for Care Providers for Care Communication (Vereniging van Zorgaanbieders voor Zorgcommunicatie, 
VZVZ) which exploits and maintains the national care infrastructure with the national switch point (Landelijk 
SchakelPunt, LSP). Until now the access is limited to the hospitals, GP’s and pharmacists; physical therapists do not 
have access to the LSP yet.  
Soon after physical therapists started using computers for administration purposes, guidelines and regulations 
obliged the physical therapist to use a specific digital format or software for the financial administration. In order to 
be contracted by health insurances, physical therapists need to provide clinical patient data to prove that they meet 
the quality standards set by these insurance companies. Unfortunately each insurance company demands a different 
set of indicators. Because of this, physical therapists have a unique position in healthcare in The Netherlands.  
1.2. Developments in EPR’s for physical therapists 
Searches in several databases learned that very few publications are available about the documentation on paper 
or electronically in physical therapy, specifically in a private practice. Several publications point out that the quality 
of clinical documentation needs improvement. E.g. Gumery et al.4 demonstrate that documentation was insufficient 
initially, but improved after training, paying attention to standards,  and creating a new form. The effort of creating a 
quality cycle of audits, training and improvements is rewarded by a higher quality of documentation. According to 
Simpson5 the use of guidelines, and the documentation thereof is a necessary element of the quality cycle of clinical 
documentation.  
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Oostendorp et al.6 developed a set of quality indicators for documentation by physical therapists and applied the 
quality indicators to 147 physical therapists patient records. This resulted in the conclusion that the quality of the 
patient records was disappointing. Phillips, Stiller, and Williams7 investigated whether 224 entries of physical 
therapists in 100 patient records satisfied the guidelines for physical therapist entries. The guidelines were available 
to the clinicians. However, the medical records did not include standardized forms or check lists. Seven out of 42 
mandatory items  scored lower than 50% completeness. The researchers conclude that the quality of documentation 
was  acceptable, although improvement was necessary. From these experiences with clinical documentation on 
paper can be concluded that the quality of documents should be improved, and that structuring and standardizing 
forms, guidelines, training, and auditing can contribute to better physical therapist clinical documentation. With that 
in mind the question arises what role electronic patient records can play in improving clinical documentation.  
Barry, Jones and Grimmer8 compared the use of documentation on paper with the use of an electronic patient 
record in a simulated setting with five physical therapists. In the electronic records more patient data were recorded, 
and the users appreciated the electronic records for easy data retrieval. However, documentation in the electronic 
records took more time. The researchers conclude that the structured data entry format of electronic records enhance 
the quality of clinical documentation.   
In their literature review Vreeman et al.9 describe the benefits and barriers for the adoption of EPR’s by physical 
therapists. The literature they reviewed mainly referred to physical therapists working in a rehabilitation hospital 
(and not in a private practice). The review period of Vreeman et al. covers a long – not very recent – period: 1973 – 
2004.  Nevertheless the reported barriers and benefits are still valuable. Barriers included challenges with behavior 
modification, equipment inadequacy, and training. Benefits included improved quality of reporting, efficiency, 
interdepartmental communication, and possibilities to use the recorded data for research9.  
The use of recorded patient data for evaluation is the topic of the research of Deutscher et al10. In order to 
improve clinical outcomes Deutscher et al. developed and evaluated a system for continuous monitoring within an 
electronic health record (EHR) in outpatient rehabilitation clinics. Patients were asked to fill in a questionnaire 
before and during treatment. Barriers for patients were mainly related to not being used to use a computer. Ease of 
use of the system overcame these barriers. Barriers for physical therapists included doubts about the value of 
patient-reported outcomes, difficulties implementing a new system in the work routine, not incorporating the 
outcome information in clinical decision making, mistrust about the use of the information by the management, and 
most of all not being involved in the project. Facilitators for clinicians were: acknowledgment of the added value of 
the data for achieving the goals of the treatment, the data supported their perception of the patient’s situation, data 
helped to focus the treatment and functional goals, the system supported communication with patients about the 
goals, and the system supported professionalism. Except for the barrier of not being involved in the project, all 
barriers and facilitators were related to the relevance of outcome monitoring to the treatment of the patient. From 
this research can be concluded that adoption will be high when the relevance for the clinician is high, and when the 
new technology is incorporated in the existing EHR, which makes it is easy to incorporate the new functionality in 
the working routine.10 
From literature the expectation arises that electronic records will improve the quality of clinical documentation 
by providing the physical therapist with a structured data entry format. Other expected benefits of electronic records, 
are easy data retrieval and the possibility to analyze data for monitoring clinical progress, and creating evidence. 
However, will the physical therapist adopt electronic records? 
1.3. The USE IT-adoption-model 
In this paper we use the definition by Rogers: “Adoption is the decision to make full use of an innovation as the 
best course of action available”11. In the USE IT-adoption-model12 two dimensions are presented: the innovation-
dimension and the domain-dimension. Innovation is defined as: making a change in something established, 
especially by introducing new methods, ideas, or products. The innovation dimension has two constructs: the 
product, which refers to the innovation itself, e.g. the EPR, and the process, which refers to the process of 
development or implementation, in compliance to Saarinen & Sääksjärvi13. The domain dimension refers to the 
social aspects in the user domain and the technical aspects in the IT domain. From early evaluation research, it 
became clear that both the user and the technology should be studied in order to explain adoption success and 
435 Margreet B. Michel-Verkerke /  Procedia Computer Science  64 ( 2015 )  432 – 441 
failure14, 15, 16, 17. The two dimensions make four determinants for adoption: relevance, requirements, resistance and 
resources (see Figure 1). The USE IT-determinants can be measured at the micro-level, which refers to the 
individual end-user and at the macro-level, which refers to the organizational level. The decision to adopt an 
innovation is made on both levels11. The sub-dimensions that determine the decision to adopt or reject at both levels 
are listed in Table 5. 
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Fig. 1. The USE IT-adoption-model. 
It is interesting to investigate how the adoption of EPR’s by physical therapists progresses. Does the use of EPR’s 
support them in meeting the registration obligations, and does the use of an EPR relieve the administrative burden 
they experience. Little is known, and few publications are available. For that reason this research is performed. 
 
Research question: 
What success and failure factors determine the adoption of Electronic Patient Records by physical therapists in 
the Netherlands? 
 
The position of the physical therapist in the Netherlands is somewhat different from the position of his colleagues 
abroad. Many physical therapists work in private group practices. The reimbursement of physical therapy by the 
health insurance is limited, and physical therapists need to be contracted by several insurance companies. In order to 
be contracted by a health insurance company a physical therapist needs to provide quality information. The set of 
quality indicators to provide differs per insurance company. Because of the surplus of physical therapists, insurance 
companies have a strong position in the negotiation of contracts. 
2. Material and methods 
In a period of five years 27 students of the Bachelor of Physical Therapy of Saxion University of Applied 
Sciences and the author interviewed 44 physical therapists and a policy adviser in seven projects. In each project the 
central theme was the adoption of EPR’s by physical therapists. However, in each project a different aspect was 
emphasized, e.g. the factors that influence the choice for a specific EPR. The networks of the students and teachers 
were used to recruit respondents for the interviews. The interviews were semi-structured and based on the USE IT-
adoption-model. All questions were open questions. The interviews were voice-recorded, transcribed and 
summarized by the students and analyzed by the author18. The resulting codes are categorized according to the 
dimensions of the determinants of the USE IT-adoption model12.  
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3. Results 
Four of the physical therapists were working in a solo practice, 33 in a group practice, six in a hospital, and one 
physical therapist worked in a nursing home. Most physical therapists collaborate with other physical therapists and 
communicate with GP’s. If the physical therapist is specialized, he also communicates with medical specialists. 
Eight physical therapists use a quality management system or register quality indicators. Seven physical therapists 
express to use professional guidelines. 
The results are presented according to the dimensions of the determinants of the USE IT-adoption-model. In the 
tables the topics are listed and the number of interviewees that addressed this topic in the interview. 
3.1. Relevance 
Physical therapists want to improve the patient’s health and want to be a good physical therapist (Table 1). 
Compared to other health professionals physical therapists put a larger emphasis on the quality of the profession. 
Not only quality of care from a patient’s perspective, but being a good physical therapist is important19. 
 
Table 1. Relevance. Only answers with a frequency of 4 or higher are listed. 
What is your personal interest / stake in providing care? N = 44 
Improving patient’s health 13 
Correct diagnosis and treatment 10 
Being a competent and knowledgeable physical therapist 6 
Quality of care  6 
Contact with patient 5 
Patient satisfaction 5 
Empathy and attention to psycho-social aspects of patient 4 
(Objective) evaluation of treatment 4 
Collaboration 4 
What bottlenecks or problems do you experience when providing care?  
Reporting and administration takes too much time 16 
Too much or irrelevant data must be recorded 11 
Patient does not know about his insurance 4 
 
The main bottleneck is reporting, which is considered to be time-consuming (Table 1). Recording is seen as a 
burden, hardly relevant for providing care. To support the care provision a much smaller data set is sufficient. 
However, most physical therapists intend to apply the principles of evidence based practice. So a tension exists 
between the relevance (and motivation) for correct and comprehensive recording (which is experienced as low), and 
the need for evidence and evaluation based on these data (which is high). 
3.2. Requirements 
Requirements focus on information needs and information quality. Physical therapists not only need medical 
information, but also administrative data. The main source of information is the patient, the GP or a medical 
specialist, and the information is retrieved orally or by letters, telephone or fax. Reporting is postponed because it 
does not fit in the consultation routine “The system is for reporting, not for clinical reasoning” (Table 2). 
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Table 2. Requirements. Only answers with a frequency of 3 or higher are listed. 
What information do you need to provide care? N = 44 
Information about health problem or support question of patient 23 
Contact data and insurance of patient 16 
Images 3 
Is the information adequate?  
Information is not always complete 17 
When do you report or compose letters?  
During the consultation 11 
Immediately after the consultation 11 
Reporting is postponed 12 
Report first on paper, entered in the computer later 4 
 
The information needed is the actual information of the patient and his need for care. Information for evidence or 
guidelines is not expressed. The use of evidence or guidelines is not incorporated in the consultation routine, neither 
is reporting. Reporting is time consuming and experienced as not being a part of providing good care (Table 2). 
Reporting is experienced as a disturbance during the patient encounter. 
3.3. Resources 
Resources are adequate to use an EPR. All physical therapists use software for patient and financial 
administration (Table 3). It is not clear whether paper records were still used. Immaterial resources, like computer 
skills, were hardly addressed in the interviews. 
Table 3. Resources. 
Do you have a computer or laptop? N=44 
Desktop 26 
Laptop 5 
Network 5 
Desktops must be shared with colleagues (shortage) 6 
What software do you use?  
Intramed (mainly planning and administration, finance) 21 
Fysioroadmap (clinical documentation) 11 
Zorgmail (Caremail) 6 
Other software (not specified) 9 
Do you have enough resources to implement an EPR?  
Yes 15 
No 0 
 
3.4. Resistance 
Physical therapists expect an EPR to fulfill their information needs, especially in respect to information coming 
from care providers outside their own practice. In their answers physical therapists refer to the concept of a 
(national) EPR, as well as to the software they use already (Table 4). 
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Table 4. Resistance. 
Advantages of an EPR N = 44 
Sharing information with other care providers 26 
Quality of reporting increases 13 
EPR is easy to use 9 
Quality of care increases 9 
Information is always available / accessible 6 
Structure of record is better 6 
Disadvantages of an EPR  
Concerns about privacy of patient and professional confidentiality 5 
Time consuming 10 
What is your attitude towards an EPR?  
Positive 26 
Negative 2 
Obstacles like time, money, effort 7 
 
3.5. USE IT-dimensions 
In the previous sections the results of the interviews for each USE IT-determinant are presented. In this section 
the results are related to the dimensions at the micro-level of each determinant. Table 5 demonstrates to what extent 
an EPR is relevant to physical therapists, to what extent the requirements of an EPR are met, whether resources are 
available for an EPR, and whether resistance against an EPR exists among the interviewed physical therapists. 
Table 5. Results of the study related to the dimensions at the micro-level of the USE IT-determinants. 
Determinant  Dimension  EPR*  
Relevance Task support + for data retrieval 
- for reporting 
 Effective care (quality of care) +  
 Efficient care (reduce workload) - -  
 Patient satisfaction  
Requirements Information quality + + 
 Accessibility +  
 Compatibility -  
 Interface satisfaction - for reporting 
 Interoperability  
Resources Material: access to technical resources + + 
 Capabilities  + 
 Experience + 
Resistance Lack of trust + / - 
 Low tolerance of change + + 
 Negative consequences + / - 
* - - = very negative, - = negative, + / - = both positive and negative, + = positive, + + = very positive. 
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EPR’s are considered to support physical therapists in their tasks, as far as this concerns providing information. 
Reporting in an EPR is considered as time consuming and the EPR forces the physical therapist to register data 
which he does not need for providing care. That is why the interface satisfaction is scored negative for reporting. 
The respondents did not express themselves about the contribution of an EPR towards patient satisfaction. Neither is 
the interoperability of EPR’s discussed in the interviews. The resources are adequate and physical therapists 
demonstrate a positive attitude towards EPR’s, despite some doubts about the patient’s privacy. Negative 
consequences are scored as both positive and negative, because the data registered are also used by insurance 
companies in the contracting process. Enabling to provide the data is positive, however being forced to provide the 
data is often experienced as negative. 
4. Discussion 
This research focused on the question what success and failure factors determine the adoption of Electronic 
Patient Records by physical therapists in the Netherlands. From the research the following success factors appear: 
x a strong motivation to provide a high quality of care 
x a strong motivation for being a good physical therapist 
x a strong willingness to share information with colleagues 
x adequate resources  
x a positive attitude towards an EPR 
 
However, also failure factors can be defined: 
x the present EPR’s are not compatible with the working process  
x the information needs are not met 
x reporting in the EPR is time consuming, because of obligatory registration of quality and performance 
indicators 
x small market for EPR-vendors (little competition) 
 
To overcome the failure factors a redesign of the EPR is needed, based on a thorough analysis of the information 
needs, and an analysis of the working process. However, the redesign should be preceded by reconsidering the 
administrative obligations of physical therapists, and their position in healthcare (insurance). As long as 
reimbursement depends on the provision of  performance and quality indicators that are considered irrelevant for 
providing good care, and that differ per insurance company, it will be hard to design a satisfying EPR for physical 
therapists. Standardization of the required performance and quality indicators would help to solve the problem of the 
time consuming registration of – according to the respondents – irrelevant data. Standardization of indicators will 
also support automatic registration of performance and quality indicators.  
The lack of competition in the vendor market can be seen in most healthcare settings in the Netherlands. This is 
often explained by the requirement to provide systems in the Dutch language. However, implementations of 
information systems using English, do also fail. Not because of the language, but because of the differences in the 
working process and the organization of healthcare which exist between the Netherlands and the country where the 
system is build.  
4.1. Strengths and weaknesses of the study 
The interviews were conducted by various groups of bachelor students, which resulted in a variation in the 
quality of the interviews and the quality of the transcripts. The respondents were recruited from the network of 
students and teachers. Although respondents were mainly selected on availability for the research, selection bias 
could have occurred. Most respondents were recruited from the region around the university. Because of the time 
span in which the research was conducted and the rise and fall of the national EPR which occurred in that period, it 
was not always clear whether respondents referred to the national EPR or their local information system. These local 
information systems varied in functionality. However, despite these variations and uncertainties, the responses were 
very consistent.  
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The USE IT-interviews succeeded in revealing the success and failure factures, specific for this case. The large 
number of interviews of physical therapists, working in private practices, supports the external validity of the results 
of this research, and contributes to the understanding of the adoption of EPR’s by physical therapists. 
5. Conclusion 
For physical therapists micro-relevance means being a qualified professional, who provides good physical 
therapy to patients. They enjoy the contact with the patient. Computers are used for administration and patient care, 
because these provide them with adequate information. However, physical therapists consider their reporting task as 
an administrative burden, which is imposed on them by others, like insurance companies. To monitor the patient’s 
progress and provide care of good quality, physical therapists require a much smaller set of patient data than they 
have to register now. Vreeman et al.7 recommend to incorporate workflow analysis into system design and 
implementation. A workflow analysis would reveal how the physical therapist uses the EPR, the information needs, 
and the best way to incorporate the reporting of patient data. The promise of EPR’s of enhancing efficiency is not 
fulfilled for physical therapists. 
Except for time, physical therapists have enough resources to implement an EPR. Immaterial resources like 
computer skills, do not seem to be an obstacle. Despite the low relevance of reporting in an EPR, physical therapists 
demonstrate a positive attitude towards EPR’s and still hope for an EPR that will support them in providing physical 
therapy of good quality. 
Phrased in USE IT-determinants, the micro-relevance of an EPR is still too low for physical therapists and the 
micro-requirements are not adequately met. Physical therapists use EPR’s, because it is better than a paper record, 
and because they have no choice. However, adoption is more than use: “Adoption is the decision to make full use of 
an innovation as the best course of action available”9. To accomplish adoption of EPR’s by physical therapists, a 
thorough rethinking of the rules for reimbursement of physical therapy is necessary in order to relieve the 
administrative burden of physical therapists.  Only then, it will be feasible to perform a thorough redesign of the 
EPR’s. In this redesign the information needs of the physical therapists should be leading, and the registration of 
quality and performance indicators should be automatized. In this way an EPR can be highly relevant to a physical 
therapist, by providing maximum task support. 
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